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^ DUPLICATE 

Service Dlsoovery 



Embodiments of the present Invention relate to methods, devices, systems 
and software for dleoovering the service offered by one devloa to another. 

5 

When a user cf a first Bluetooth device wishes to obtain access to a service 
offered by a local device, the first Bluetooth device Initiates an inquiry 
procedure to discover which devices are in range. The Bluetooth de^dces 
within range respond vAVti an inquiry response tnduding their Bluetoodi 

1 0 Device Address. The first Bluetooth deviCB then starts the Service Discovery 
Protocol (SDP). It interrogales the other devices to det^mine If any of them 
are candidates for providing a required service. The otfier devices that do 
provide the required service reply wKh an Indicafion of the services that are 
provided and the protocois that are used. The first Bluetcwth device then 

1 5 malces a conn^on. in tum^ to each of the candidate devices that provide the 
required service and uses the connecSon to request the device's user-friendly 
name. A candidate list of userfKendiy names rs then displayed to the user of 
the first device^ who ran make an informed stietf on of which dsvice ^ouid 
be used to provide the required service. 

20 

A problem arises because fhe process of connecting to each candidate device 
to request its user-fHend^ name is time consuming. Each oonnecfion requires 
a page which can tales up to 23 seconds. 

25 it would ttierefore be desirable to reduce the time talcen to acquire the user- 
Itlendly names of candidate devices. 

However, finding a sdution to this problem is not a ^pie matter as the 
soiutfon must be substantialiy comptent with the Bluetooth Specification. 

,30 

Various mibodlments of the invention are defined in the appended claims. 




Embodiments of the Invention combine seivlee discovery with name request, 
so thai the name request oocurs before connection. 

■me whole selecfon process can be speeded up by appnxc 2.5 seconds per 
5 device. 

For a better understanding cf the present Invention reference wn now be 
made by way of example only to the aooompanylng dnanwtngs In iwhloh: 
Fig. 1 1llustrates a Bluetooth piconet including a master device (M) and slave 
10 devices (S); 

Fig 2 Illustrates the process ttiat oocurs in ttie Application Host; and 
Fig 3 mustrates die process that occure in the Application Client 

The usere of interactive applications e.g. mulfi-player game applicaOons^ chat 
] 5 over Bluetooth etc and applications with reaMtme elements are particulariy 
sensitive to latencies In Initiating the application. Embodiments of the 
invenflon flierefore are paiticulariy usefUl (n settlr^ up multi-user interactive 
^pIIcaGon. However, the invention may be used in oortfunctlon vidth other 
applications. 

20 

In a multi-user interactive soenario, each user has a mobile device such as a 
mobile telephone and each device runs the same intemctive application 
software. Generally any device can act as the host of the appilcalion. 

25 The interective Qpplloaaon software defines a spedal seivloe recoid/UUID 
unique to that application and defines an attribute within that special service 
record that Is used, in an appIteaOon client, itor storing the user-fiiendiy name 
of the client device or its user. 

30 Initialising Application Host 



3 

1) A flrat user Of g first Bluetooth device starts the interactive application 
software. 



S 



scan 

10 



15 



26 



30 



2) Ti» first user selects option 'serve as Application Host" 

3) The interactive appllcalion software enters a Host mode and the first 
device, which is now an Application Host, disablee page scan and inquiry 



4) The Appilcafaon Host sfarte the Inquiry procedure. During Inquiry, the 
Application Host storss the received Bluebooih Device Addresses (BDJ\DDR) 
as a candidate list 

Initlallslno AppUeatton Client 

a) A second user of a second Bluetooth device starts the interactive 
appncatlon software. The interacHve application software enteie a Qient mods 
and the second device, is now an Application Client. 

20 b) The Applieatlon Client registers the sen^ conespdnding to the InteractTve 
software applloalion. The AppKcaljon Client operates aa a "Senrfoe Discovery 
Protocol (SDP) server. SDp is described in "Speciflcatlon of the Bluetooth 
System". v1.0B» December I** 1889. the contents of which are herewith 
mooiporated by rsiferenoe. 



The -SDP senref stores a database that indudea service leeoids. A new 
senrioe record Is created ibr ihe Interactive appHcmion. The aervioe lecoid l& 
associated y>M\ the UUID defined by the softwaie of the appHc^n. 

"^^^ .®^'y!^ seryfce record to any "SDR cRenf that 

searches for a service u^g the defined UUID. 



4 

The sendee record indudes a number of attributes. One of the attributes is for 
a user ftlendly name tdentKying the second device or the second user. The 
AppHcatt^n Client may allow q user to spe^ the user friendly name via a 
user Input devioe. As a d^ult the Bluetooth device name may be used. The 
attribute that contains the user ftiendiy name Is defined by the appRcatfon 
soRMare. 



The deHned attribute may be one that Is normally used for another purpose 
but in this situation Is used to store the user friendly name. For example, the 
1 0 "SenriceName" attrltiute may be used. The ServtoeName attribute is always 
in every service reooid» as ITs a mandatory attribute, so it can eadly be re- 
usctd to store the user-fnandly name. Alternatively, the defined attribute may 
be a newly defined additional attribute. 

15 As the Application IHost and Application Client are a)rTtrolled by ttie same 
software, they will both know the defined UUID and the defined attribute. 

e) The Appllcafionoiientthen enables and performs page scan and inquiry 
scan* The Applicafion Client will respond to any Incoming fnquiiy. 

20 



Service Discovery Protocol 

The Application Client replies to the Inquiry of ttie Application Host Other 
25 Application Clients may also reply. 



6) Then, the Application Host operates as an "SDP dlenr and peribrms 
Servioa Dlscoveiy Profoool (6DP) for each Bp_ADC)R In the candidate list to 
discover a service corresponding to the Interactive appllcatton In the neariiy 
30 devices. The Application Host searches using a service search pattern that 
Includes the unique UUID of the interactive application. 



5 

The Application CDenf operating as an "SDP server, responds to ttils search 
by ending the eervloe isoord for the Interactive appRcation. This seMce 
record indudes the defined attribute that specifies the user fHendly name. The 
Application Client then waHs for an incoming connection request 

The Application Host receives the sen/ice record from a remote device oniy if 
that device supports the interactive application. So. If the Application Host 
receivea a seMoe record from a partfcufar remota device during SDP it loiows 
that particular remote device offers the seivroe (the interactive appncaUon). if 
the interactive servics ie not supported by a remote device, the remote device 
Is deteted fhim the candidate list If the interactive service is supported by the 
remoi© device, the 'user Irfendly namd* is extracted ftom the defined attrtbute 
of the received service record and stored in the candidate list. 



10 



15 The AppficaHon Host displays the revised candidate list of the 'user fHendly 
names' of devices that support the interactive appficatton. The first user 
selects the devlceCs) that ans to be Involved in the interactive software 
application by selecGng ths user ftiendly name(s) that ai9 to Join (he 
interactive software application. 

20 

ThB flrstdevice then connects to the selected devices. The user's of these 
devices are presented with ttie option of Joining the interactive application. 

The first user and the users of the connected devices then operate the 
25 Interactive application software e.g. they may play a multl-^iser game or 
participalB in *chBff, 



30 



Although embodiments of the present invention have been deacnlied in the 
precedbig paragraphs with reference to various examples. It should be 
opP^^ciatwl (hat modHicailons to the examples given can be made without 
deparBng fhom the scope of the Invention as daimed. Foreacample ...[1. 



6 

Whilst endeavoring in the foresdno spedficalkin to draw attsntion to those 
features of the invenflon tMltoved to Im of particular ImpcvlanGe it should be 
undMBtood that the Applicant daima protection In respect of any patentable 
feature or comtilnation of features herelnbefbre refsrr^ to and/or shown In 
5 the drawings whether or not parGcular emphasis has lieen placed thereoa" 



10 



■■vi.^vuv 11.11 uRiiivLLL nnu r\.m\\)>jn n*J> l'JJ i> i 



ClainiB 



1. A mefitiQd of disGoven'ng the service offered by second device using a first 
devSoe. oompridng: 

5 first device mates a service search request; 

second device receives the seivloe search request and sends at least a first 
attribute Identifying a user^Kendly nam^ and 

tirat device receives the first attnlnite, obtains a user friendly name ftom the 
received first attribute and displays the user ftfendiy name. 

10 

2. A method as claimed In daim 1, wherein the first device Is en "SDP cRenf* 
and the second device is an "^DP server'. 

3. A method as claimed in daim 1 or 2. wherebi the Aet device is an 
1 5 Application Host and the second device is Application Client 

4. A method as claimed In daim 1. 2 or 3, wherein the service search request 
is a request for a first service record etored In a database of the second 
device. 

20 

5. A method as dalmed in daim 4, wherein second device sends the 
attributes of the requested first service record. 

e. An device opeiaUe as a host of en Interactive application comprising: 
25 means for sending a message to an other device to detennine wheflier that 
otlier devtoe dffam a required service; 

means fbr receiving a plurality of attributes in response to the mes^ge from 
the othra- device and detennlning a user friendly name idenfifying theottier 
de^ from the received plurality of attributes. 

30 

7. A device operable as a client of an interedlve application comprising: 
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means for maOi^ « servtoe record, associated with Ihs hiferacUva 
application, that includes a user frfendly name Identffyins the device or its 



5 a. A device operable as a cHent of an Interactive appHcatton comprising: 

mear» for oieatlng a servioe record, assocfated wiOi the Interactive 
application, liiat tndudes a user definable name. 

9. A device openabie to send a user-frt^dly device name during servfoe 
1 0 diswvery protocol. 

10. A computer program whitih when loaded into a processor enable an 
interactive multi-user application compriding: 

means for defining e first service record 
1 5 means for defining a first attribute 

means operable to Include a i^er-friendly device name as a first attribute of a 
first service retiord in a database 



11. A computer program which when loaded Into a proc^sor enable an 
20 inferactrve muffl-user appllc^on ramprteing: 

means for defining a first service record 
means for defining a first attribute 

means operable to olitain a user-friendly device name from a flist attribute of 
a first servioe reooid received flnom another device. 

25 

12. A computer prognam which when loaded info a processor er»bl» an 
interaoSve muttt-userappflcatlon comprising: 

means for defirAig a first service record; 
means Itor defining a first attribute; 
30 means operabie. during a client mode, to Include a u^r-friendiy device name 
as a firet attribute of a first service record in a database; and 



9 

means operable, during a host mode, to oMain a user-frfendly device name 
from a first attribute of a first service record received from another device. 

13. A device, method, system or software application substantiaily as 
5 hereinbefore described with ref^nce to andfor as shown in the 

accompanying dnawins^ 

14. Any novel subject matter or combination Including novel subiect matter 
disclosed, whether or not within the scope of or relating to the same Invention 

10 as the prec«flng dafms. 
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Re^ster UUlO ond device name for the game 



Set DIAC/UAC forinqufiy scan 



Enable scan and Inquiry scan. 



Wait for incoming connectfon request 



PiBsent choice to Join or «ncei the incoRiing connection request 



Disable page scan and inquiry scan 




D'sable page scan and inquhy scan 
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Get user selection 



Connect to selected devices 
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